New synonymy. Type locality: Argentina, Tucumhn, Manantial de Marlopa. amathea subspecies sticheli Fruhstorfer, 1907: 101. Type locality: Bolivia, "5 days north of Cochabamba." amathea subspecies thyamis Fruhstorfer, 1907: 102. Type locality: Brasil, S.o Paulo; Santa Catarina; Rio Grande [do Sul]; "Paraguay." [amathea subspecies roeselia aberration "conjuncta" Zikan, 1937: 387. Type locality: Brasil, Minas Gerais, Passa Quatro, 900 m.]
Linnaeus may have committed a 'lapsus calami,' or mistransliterated amathea from Greek to Latin. The etymologically correct spelling is amaithea, for the goat that nursed Jupiter. (The reddish, innermost satellite of the planet Jupiter is also named Amalthea.) Clerck's emendation was followed by Cramer, and used by many others since then, but A. amathea must stand as the nomenclaturally correct name, since there is no "clear evidence of an inadvertent error" by Linnaeus (ICZN, 32 (a) (ii)), and no "demonstrably intentional change in the original spelling" by Clerck (ICZN, 33 (a) ). Clerck's names have no standing in nomenclature, as he did not use the binomial system. The etymology of amathea is discussed in greater detail by Fruhstorfer (1907) .
Anartia fatima (Godart) fatima (Godart) , [1824] : 375 (Nymphalis).
Type locality: "des Indes." Suggested replacement for.fatima Fabricius. See below. .fatima Fabricius, 1793:81 (Papilio) . Type locality: "Indiis." Junior homonym of Papilio fatima Cramer, 1780. Application for suppression of this name has been forwarded to the ICZN. See below.
fatima subspecies venusta Fruhstorfer, 1907:111. Type locality: "M6xico," "Guatemala."
moreno Kruck, 1931: 234, fig. 1. Type locality: M6xico, Oaxaca. Aberration. fatima form albifasciata Hoffman, 1940:281. Type locality: "M6xico". [fatima aberration "albifusa" Hoffmann, 1940: 281, fig. 6, 7. Type locality: Mxico, Veracruz, Tierra Blanca.] [fatima subspecies venusta form "colimensis" Hoffmann, 1940: 283, fig Martin, 1923: 54. Type locality: Paraguay. Nomen nudum.]
If we were to follow strictly the rules of zoological nomenclature, A. fatima (Fabricius) , as a junior primary homonym of the riodinid Emesis fatima (Cramer) , would be invalid, since they were both described in the genus Papilio. However, considering the large amount of biological information published on this species, it would be in the best interest of a stable nomenclature if the specific epithet could be conserved. Accordingly, we have applied to [1824-] 1825 [-1837 ] (see Hemming, 1937, p. 
479).
Anartia amathea and A. fatima ( Figure 1 ) are a pair of very closely-related species, restricted to the tropical and subtropical mainland of Latin America, including Trinidad and offshore islets. The ranges of these species abut in eastern Panamfi (Dari6n); hybrids between them have been collected in the field at the juncture of their distributions on several occasions (e.g., Brown, 1975) . Intensive study of the mortality and development of F1 hybrids ( Figure 4 ) and their offspring reveals strong hybrid breakdown, and behavioral research on courtship and mating preferences reveals a complex picture of assortative mating. These results and their evolutionary consequences will be reported elsewhere; we here want to emphasize that we interpret amathea and fatima as biologically separate species.
The wing venation, male genitalia and larvae of amathea and fatima are, so far as we have been able to tell, identical. The wing venation ( Figure 2 ) differs from that of other members of the genus by the two small veins that leave the Sc-R complex and branch towards the costa in the forewings. The valvae of the male genitalia ( Figure 3 ) lack the basal swellings and sharp ventro-medial spines characteristic of chrysopelea and lytrea, and are similar to, but more lanceolate than, those ofjatrophae.
A. amathea is easily distinguished from all other members of the genus by the extent of its vivid red coloration. On the dorsal surface, the red coloration extends into two spaces between the four postbasal/submedian lines of the anterior forewing, fills the median area of the posterior forewing, the submedian and median area of the hindwing (except for a dark line running through it from anterior to posterior), and the hind submarginal area of the hindwing. There are usually three to four subapical, five postmedial and four submarginal white spots on the forewing, and from one to four small submarginal white spots on the hindwing. The basal and postbasal regions of the wings are brown; all other markings are dark brown to black.
Psyche [June-September The pattern is similar but much paler on the ventral surface. Most of the markings that are black dorsally are brown ventrally. There are, in addition, two dark postmedian spots, an elongate one in forewing cell Cu2 and a small, round one in hindwing cell M 1. The saturation of the red color, and the overall contrast of the pattern, is more pronounced among males than among females, especially on the dorsal wing surfaces. The red color is noticeably faded on older individuals and on old museum specimens. Specimens of A. amathea from the southeastern part of its range are characterized by fusion of the five postmedian forewing spots into a broad, white band. Examination of large numbers of specimens reveals that this spot fusion exhibits much variation both within and between populations, and forms a cline running from northwest to southeast ( Figure 5 ). Accordingly, we recognize Eschscholz' "roeselia" simply as that end of the cline showing the most distinctive forewing banding, not as a subspecies. Burmeister's "sil- vae," and Fruhstorfer's "thyamis" and "sticheli," are poorlycharacterized variants that fall well within the ordinary range of variation. Several common names have been coined for amathea, including the "Coolie" (Barcant, 1971) , the "Tomato" (Kaye, 1921) , and the "Red Anartia" (Riley, 1975 (1972, 1973) , assuming that the band color differences had a genetic basis, reported "phenotype" frequencies, as well as behavioral experiments designed to learn more about the maintenance of such a polymorphism. Taylor (1973) (1976) showed that the band colors, of marked individuals in a population, fade with time; they also reported some equivocal data on the colors of individuals at eclosion. (A. Shapiro, pers. comm.) .
The only common name we know for A. fatima is simply "Fatima" (Klots, 1951) .
F1 hybrids between amathea and fatima are illustrated in Figure   4 . These reared specimens closely resemble those captured by G. B. Small, K. S. Brown (1975) Seitz (1924) and Bates (1935) A. chrysopelea is the smallest member of the genus, and has the most strongly developed "tail" at hindwing vein M3. The dorsal ground color of the wings is very dark brown, the males being darker than the females. A 2-3 mm wide, white postmedian band crosses the forewing, similar to that of A. fatima but composed of only five fused postmedian spots, and extending only to Cu2. Each hindwing bears an oval to rhomboid median white macula. A round 'ocellus' (eye-spot), consisting of black ringed with dull orange, is located in the anal angle of both fore-and hindwing, that of the forewing being slightly larger than that of the hindwing. The fine, dark, postbasal and submedian lines are present but obscured. Both wings have a series of dull orange submarginal lunules.
The ventral ground color is lighter; the hindwing macula is infuscated and crossed basally by a narrow stripe that extends from the costal margin to, and nearly surrounding, the 'ocellus.' The ventral forewing 'ocelli' are of the same relative size as they are dorsally. Occasional specimens have a suffusion of lavender scales postmedially in the ventral hindwing.
A. lytrea is somewhat larger than A. chrysopelea, with lighter brown ground color and less distinct markings. Dorsally, the white bands are slightly infuscated, with less sharply defined edges. Those of the hindwings are more elongate, and not as wide in the middle. The orange ring surrounding the 'ocellus' in the anal angle of the forewing is much wider in A. lytrea, and the hindwing 'ocelli' are far smaller than the forewing 'ocelli.' As in A. chrysopelea, there is a narrow row of submarginal orange lunules, more strongly curved in A. lytrea. The underside pattern is modified in a way similar to that of A. chrysopelea, but in the hindwing the orange ring does not quite surround the 'ocellus.' The "tail" at hindwing vein M3 is not as pronounced in A. lytrea as in A. chrysopelea.
A. chrysopelea and A. lytrea have been called "Huebner's Anartia" and "Godart's Anartia," respectively (Riley, 1975) .
Anartia jatrophae
Anartia jatrophae (Linnaeus) jatrophae ( [Linnaeus] in Johansson) , 1763:25 (Papilio) .
Type locality: "America"; Surinam (Munroe, 1942: 2).
corona Gosse, 1880: 199, pl. 8 Fruhstorfer, 1907:112. Type locality: "Honduras." jatrophae variety pallida K6hler, 1923: 24, pl. 2, fig. 12. Type locality: Argentina, Misiones. jatrophae subspecies luteopicta Munroe, 1942: 2. Type locality: Honduras. Incorrect spelling, not available. jatrophae subspecies guantanamo Munroe, 1942: 2. Type locality: Cuba, Oriente, Guant.namo, San Carlos Estate.
jatrophae subspecies semifusca Munroe, 1942: 3. Type locality: Puerto Rico, San Juan. jatrophae subspecies intermedia Munroe, 1942: 4. Type locality: "St. Geographic and seasonal pattern variation in A. jatrophae have been the subjects of several papers (e.g., Munroe, 1942; Gillham, 1957; see also Longstaff, 1912) . Consideration of large numbers of specimens from many localities and dates reveals an unusually large amount of phenotypic plasticity in pattern detail, both geographic and seasonal. The "several recognizable but not easily defined subspecies" (Riley, 1975) were the subject of a careful quantitative investigation by Gillham (1957) , who concluded that they resulted from discordant variation in several characters. Although several modern authors (Brown and Heinemann, Howe, Klots, Riley, etc.) continue to recognize subspecies in jatrophae (especially for the West Indian populations), we see no reason to do so. They are better referred to as 'jatrophae from..." than by taxonomic epithets that substitute for knowledge of the factors underlying their variation.
Common names used for A. jatrophae include the "White Peacock" (e.g., Holland, 1898; Klots, 1951; Riley, 1975; Rawson, 1976) and the "Biscuit" (Barcant, 1971) .
BIOLOGY ADULT BEHAVIOR AND ECOLOGY
Habitats, seasonality and population structure Species of Anartia are found wherever their larval foodplants occur. Feeding as they do on herbaceous tropical weeds (Table 1) , they are restricted to well-watered, disturbed habitats. Under natural conditions, these would include flood plains, landslide areas, treefall gaps, and similar sites, to 2,000 m or more, depending on latitude.
Human activities benefit Anartia. Their foodplants grow well along irrigation and drainage ditches, and large populations are found along roadsides, and in agricultural situations, throughout most of Latin America (see Young and Muyshondt, 1973; Young and Stein, 1976) . Anartia are frequently found flying in the company of Junonia spp., with whom they have several larval foodplants in common. A. jatrophae appears to succeed in drier sites, and those with lower vegetation (e.g., Leck, 1974) , where foodplants not utilized by the other species grow. In seasonally dry areas, populations usually diminish in size during the months of little rainfall Psyche [June-September (ef. Emmel and Leek, 1970) . Local extinctions are frequent. A. jatrophae usually persists for awhile after its local congener has disappeared. During these dry times, populations are restricted to moist refugia, and search for these otherwise common species may be frustrating (e.g., Hall, 1925 (Young, 1979) (Table 2 ). Human subjects report that A. fatima have "no taste" or a "walnut flavor" (Emmel, et al., 1968) . The predators of adult Anartia are those generalist insectivores common in disturbed habitats, especially spiders and insectivorous birds. Larvae probably suffer greatly from predation by social and solitary wasps. We have reared one (unidentified) tachinid parasitoid from a wild Anartia larva, but have never encountered viral or bacterial disease during the rearing of over 5,000 individuals.
In spite of their palatability, Anartia are often the most common species in the habitats where they occur. The tremendous losses of adults, and probably greater losses of larvae, are more than compensated for by the great fecundity in this genus (see below).
Function of coloration
Various functions have been suggested for the color patterns of Anartia species. Anartia orient to the sun and bask (Longstaff, 1912; Fosdick, 1973) . There is no distal circulation in their wings, so only the colors of the body and wing bases play a role in thermoregulation (see Wasserthal, 1975; Douglas, 1979 (Platt and Brower, 1968) , but the only evidence available to date does not support this hypothesis (Silberglied, et al., 1980) . The wings of Anartia are brittle and easily fractured; mutilated individuals bearing evidence of unsuccessful attacks by predators, are common (e.g., Longstaff, 1912; see Silberglied et al., 1980 (Young, 1979) . Emmel (1972) plotted morning courtship activity curves for yellow-(young) and white-banded (older) male A. fatima, and Young (1972) (Emmel, 1972) , but she may still refuse his advances by flying off, or by spreading her wings. A side-to-side motion of the sitting female has been reported as denial behavior in A. amathea (Fosdick, 1973) . 'Seeking' males fly low into vegetation, where they are often successful in locating and mating with teneral females (Emmel, 1972 (Emmel, 1972; Taylor, 1973 (Bernard, 1979) , it is not surprising that this color may be an important social signal. It has also been suggested that the black spots of A. jatrophae may be important as a visual signal (Atsatt, 1968 Ehrlich and Ehrlich (1978) also suggest that Anartia might be a species capable of absorbing spermatophores:
Reflectance was measured densitometrically (Silberglied, 1976) ; on extreme yellow and white individuals. Emmel's (1972) description is misleading because, among other things, the television camera he used adjusts contrast automatically. Reflectance comparisons made with such a camera setup (Eisner, et al., 1969) 1976) , "grasses, especially Oplysminus spp." (Young, 1972) (Young, 1972; Silberglied and Aiello, in prep.) . Ehrlich and Ehrlich (1978) report that female A. amathea have approximately 100 eggs per ovariole, or a potential 800 eggs per female. Considering the sort of mortality for which such fecundity must compensate, the larva that survives to adulthood must be rare indeed.
The larval foodplants of Anartia are listed in A. jatrophae has been reared upon numerous and diverse foodplants (see Table 1 ). Assuming that this pattern is real and not an artifact of limited data, we find it interesting that A. jatrophae, the most widespread of the three species, also has the broadest range of foodplants. This flexibility may enable it to coexist side by side with its congeners, with less direct competition for food. Furthermore, A.
Psyche
[June-September jatrophae's range extends to higher latitudes in both hemispheres than any other congener; its more polyphagous nature may be compared with the similar patterns found for temperate papilionids by Scriber (1973) .
Immature stages
The first reliable account of the immature stages of Anartia was that of Miiller (1886), who described five larval instars and the pupa of A. amathea, and correctly identified the foodplant family as Acanthaceae. Earlier authors (Merian, 1705, copied by Sepp, 1852 Sepp, -1855 see Mtiller, 1886; Seitz, 1914) erroneously reported the foodplant for A. jatrophae as "Manihot," and figured adult butterflies together with a pubescent moth-like larva lacking scoli, and a pupal exuvium of dubious affinity. Later accounts of the immature stages are given for A. jatrophae by Scudder (1893) , Dethier (1941) , Klots (1951) , Riley (1975) and Rawson (1976) ; for A. amathea by Riley (1975) ; for A. chrysopelea by Dethier (1941) ; and for A. fatima by Young and Stein (1976) . Nothing is known concerning the immature stages of A. lytrea. Eggs
The eggs (Figure 6 ) of A. amathea and A. fatima are yellowish green, 0.65 to 0.70 mm in diameter, slightly taller than wide, and have eleven to thirteen longitudinal wax-crested ribs which extend to within 15 degrees of the upper pole, which is centered on the micropyle. The ventral surface is fiat. The ribs are perpendicular to and rest upon 40-50 low ridges with which the egg is banded. The number of vertical ribs is variable within species and even among the eggs of a single female (Dethier, 1941) . The eggs of A. jatrophae are similar (Dethier, 1941; Rawson, 1976) , but those of chrysopelea are wider than they are high (Dethier, 1941) . We were unable to distinguish the eggs of A. amathea and A. fatima from one another.
Larvae
While Anartia larvae have been described by several authors, only Dethier (1941) used morphological terminology 5 precise enough for 5In their accounts of larval armature, some authors refer to setae as "hairs" or "spines," and to scoli beset with numerous setae as "branched spines." Many other inaccuracies are found in several published larval descriptions. Our terminology follows that of Peterson (1962) ; bilaterally arranged thoracic and abdominal armature units (e.g., scoli, verrucae, chalazae, setae) are described in the singular.
Psyche
[June-September comparative work. Since the known larvae differ little between species, the following account may be considered generic except as noted.
FIRST INSTAR (based primarily on A. fatima: Head (Figure 7 ): wellsclerotized, scoli lacking; labrum emarginate, bearing six pairs of setae; frons triangular, bearing three pairs of setae, ventral margin concave; two pairs of adfrontal setae, upper pair shorter than lower; epicranium rounded, each side bearing five long setae; three setae associated with the stemmata ("ocelli") and one with the antennae, as figured. Thorax: ventral eversible prothoracic gland between the legs and head; cervical shield with four pairs of setae, three dark pairs directed forwards, and one pale, thinner pair, directed backwards; subdorsa! chalaza on meso-and metathorax; supraspiracular chalaza on pro-, meso-and metathorax, that of prothorax bearing two setae; subspiracular chalaza on meso-and metathorax, situated slightly above plane of spiracles; prespiracular chalaza, on prothorax, bearing two setae; a chalaza located between subspiracular and subventral chalazae on meso-and metathorax may be serially homologous with the prothoracic prespiracular chalaza; subventra! chalaza on pro-, meso-and metathorax, that of prothorax bearing two setae. Abdomen: first segment darker than the others; subdorsal chalaza on segments 1-9, a small chalaza between, and posterior to, the subdorsal and subspiracular chalaza on segments 1-8 (situated posterior to subdorsal chalaza on segment 8); supraspiracular chalaza on segments 1-9; subspiracular chalaza on segments 1-9, that of segment 9 bearing two setae; subventra! chalaza on segments 1-10 (segment l0 with two, located posteriorly); suranalplate rounded; prolegs on segments 3-6 and 10, well developed; crochets uniserial, uniordinal, arranged in a circle; setae (one per chalaza except as noted) microscopically serrate, and curved anteriorly.
SECOND INSTAR (based on A. amathea, A. fatima and A. jatrophae):
Head ( Figure 7 ): as in first instar except for addition of a pair of epicranial scoli, and secondary setae in epicranial, frontal, anterior, and ocellar areas. Thorax: ventral eversible prothoracic gland between legs and head; cervical shield with four pairs of setae, two dark pairs and two pale pairs; subdorsal scolus on meso-and metathorax; supraspiracular verruca on pro-, meso-and metathorax; subspiracular scolus on pro-, meso-and metathorax; prespiracular verruca on prothorax; a verruca located between subspiracular and subventral scoli on meso-and metathorax may be serially homologous with the prothoracic prespiracular verruca; subventral scolus on pro-, meso-and metathorax. Abdomen: mediodorsal scolus on segments 1-8 (segment 8 with two, one anterior, one posterior); subdorsal scolus on segments 1-8; supraspiracular scolus on segments 1-10; subspiracular scolus on segments 1-8; subventral scolus (small) on segments 1, 2 and 7; pair of subventral verrucae, one anterior, one posterior, on segments 3-6; pair of posterior subventral verrucae, one above the other, on segment 10; suranalplate triangular; prolegs as in first instar; crochets uniserial, triordinal, arranged in a mesoseries; setae numerous on each scolus. In the second instar6, scoli and additional setae appear on the head ( Figure 7) ; the chalazae of the first instar are replaced by scoli and verrucae; the setae are no longer serrate; the central pair of setae on the cervical shield is pale; a prothoracic subspiracular scolus appears (no prothoracic subspiracular chalaza in the first instar); mediodorsal armature appears on abdominal segments 1-8; the following armature is lost: subdorsal chalaza on segment 9, the small chalaza between and posterior to the subdorsal and supraspiracular chalazae on segments 1-8, the subspiracular chalaza on segment 9, and the subventral chalaza on segments 8 and 9; a supraspiracular scolus appears on segment 10; the subventral chalaza on segments 3-6 is now a pair of scoli; the suranal plate becomes triangular; the crochets become triordinal and are arranged in a mesoseries. THIRD AND SUBSEQUENT INSTARS: The head scoli are clubbed (slightly more so in A. amathea and A. fatima than in A. jatrophae) in the third through final instars (Figure 7 ). The head width increases by factors of 1.5 (A. fatima), and 1.6 (A. amathea and A. jatrophae) (see Figure 8 ). Table 3 (reared individually) and Figure 9 (reared under crowded conditions). Similar times are given for partial life cycles of A. jatrophae by Dethier (1941) and Rawson (1976) , and for A. chrysopelea by Dethier (1941) . Young (1972) reported 28 days, and Young and Stein (1976) Pupae A larva nearing pupation wanders for about one day, then prepares a silk pupation platform several centimeters above the ground on the underside of a leaf or twig. Platform making usually begins in the late afternoon or early evening, and is quickly followed by spinning of the silk stalk from which the pupa will be suspended. During platform making and stalk spinning, larvae evert the whitish gland located ventrally on the prothorax between the legs and head. The function of this gland is not known. Once the silk stalk is completed, the larva walks forward until its tenth segment prolegs are positioned over it. These prolegs are then used to pull and shape the stalk before they finally clamp onto it, and support the larva during its final molt. By midnight most larvae have let go with all but the tenth segment prolegs, and now hang in a "J" position until 8 or 9 AM, when ecdysis takes place.
In the laboratory, larvae hang from the cage cover to pupate.
Under crowded conditions, freshly-formed pupae may be cannibalized by hungry final instar larvae.
Pupae of A. amathea (Miiller, 1886) , A. fatima (Young and Stein, 1976) , and A. jatrophae (Scudder, 1893; Wolcott, 1951; Rawson, 1976) are 15-22 mm long, smooth, spindle-shaped and without protuberances. They, are usually translucent jade green in color, with dark spots (Figure 6 ; see also Young and Stein, 1976) in the same positions occupied by scoli in the final larval instar, plus a few additional dark marks on the wings. Occasional individuals of all three species are black (Scudder, 1893;  A. A. and R. E. S.). The pupal period usually lasts six to eight days in the three species we have studied (see also Rawson, 1976; Young, 1972; Young and Stein, 1976 been difficult to determine the limits in some areas because of the tendency of collectors not to collect common species once a series has been obtained. Since all species can be collected around human habitations, many collectors do not bother with them soon after arrival in the tropics. Another problem has been the profusion of mislabelled specimens and erroneous reports, such as A. fatima from "Brasil," and A. amathea from "Mexico" (da Silva, 1907) and "Havane" (Lucas, 1857 (Ehrlich and Ehrlich, 1961) , A. chrysopelea has turned up in southern Florida on at least two occasions (Anderson, 1974; Bennett and Knudson, 1976) and possibly once on Antigua (Fruhstorfer, 1907) , Godman and Salvin's (1882) record of A. lytrea on Jamaica, while unconfirmed (Brown and Heineman, 1972) , is certainly within the realm of possibility, and A. amathea ".
occurs sporadically.., on Antigua, Grenada and Barbados... no doubt a vagrant.., sometimes established for short periods (Godman and Salvin, 1896; Riley, 1975) . The distributions of all Anartia species, except A. jatrophae, are strictly allopatric of one another. A. jatrophae coexists with all; it is a better colonizer, utilizes a wider array of larval foodplants (Table  1) , takes less time to develop (Table 3) , and withstands drier conditions. Such correlation of ecological distinctness with coexistence illustrates well the concept of limiting similarity of sympatric congeners, and their comparative ecology would be worth a more detailed study (see also Young and Stein, 1976) .
EVOLUTION
Relationships to other genera Young and Stein (1976) Brown and Heineman, 1972 ). While we agree with such an assessment, we want to take this opportunity to point out that this section of the subfamily is replete with genera of uncertain affinity, and we feel it is unwise to speculate further on phylogenetic positions until a broad, modern generic revision of the Nymphalinae, employing larval and biological as well as adult characters, is undertaken.
Evolution within the genus Anartia clearly contains three distinct phylogenetic lines:
(1) A. amathea and A. fatima probably represent a pair of sisterspecies, derived from a widespread neotropical ancestor. We envision a scenario in which the populations of this ancestor were isolated from one another during the Tertiary subsidences of the Panamanian isthmus, after which time the distinctive colors and patterns of the two species evolved. The secondary contact and occasional hybridization between A. amathea and A. fatima in the Darien represents a recent event in geologic time, the consequences of which are of considerable interest.
(2) A. chrysopelea and A. lytrea probably represent another pair of sister-species, derived from a common ancestor (Bates, 1935 
